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Abstract. This study extends from Liu and Mei (1992) by further investigation of assets,
real estate related securities, which includes both equity and mortgage real estate
investment trusts (REITs), the stocks of builder- and owner-companies, and mortgage-
backed securities (MBSs). There are ﬁve major ﬁndings. First, expected excess returns
of real estate related securities are more predictable than the expected excess returns of
value-weighted stocks and bonds. Second, right market timing is important to investors
since evidence shows that the risk premiums of real estate related securities vary
substantially over time. Third, real estate market conditions signiﬁcantly inﬂuence bonds
and MBSs. Fourth, MBSs are more similar to bonds than mortgage REITs. In addition,
returns on mortgage REITs resemble both stocks and bonds. Finally, real estate stocks
have a very high sensitivity toward stock market portfolio. This suggests that real estate
stocks are not good instruments to help diversify stock market risk.
Introduction
Over exposure to real estate risk has been one of the major causes of the recent
ﬁnancial crisis around the world. The recent ﬁnancial turmoil in Asia began with the
adverse risk exposure to the real estate loans of Thailand banks. Fearing that the
economy of Thailand would collapse caused the plunge of the Thailand Baht. The
downfall of Thailand currency caused a domino effect to the neighboring countries,
including Singapore, Malaysia, Indonesia, Hong Kong, Taiwan and South Korea. The
crisis in Asia also had a major impact in the ﬁnancial markets all over the world,
which caused the stock market to plummet in late October, 1997.1 At the same time,
Brazilian banks faced similar real estate loan problems, which also caused chaos in
their ﬁnancial markets. These phenomena are not rare. For example, the United States’
Saving and Loan crisis in the 1980s, the crisis of the Japanese housing ﬁnancial
institutions in 1996, the huge losses incurred by the French banks in 1996 and the
serial bank runs in Taiwan since 1995.
Therefore, the risks associated with real estate related assets are very important for
the ﬁnancial institutions to know because they are the major holders of these assets.
Understanding these risk attributes can help ﬁnancial institutions make asset allocation
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decisions. There are many studies that address this issue, but most focus on real estate
investment trusts (REITs). Titman and Warga (1986), Chan, Hendershott and Sanders
(1990), Liu and Mei (1992) and Mei and Lee (1994) use the multiple-factor asset-
pricing framework to investigate the risk characteristics and the performance of REITs.
Titman and Warga use the ﬁve-factor portfolios provided by Lehmann and Modest
(1988) to estimate a ﬁve-factor model representing the traditional factor-extracting
methodology. While Chan, Hendershott and Sanders (1990) applied a Chen, Roll and
Ross (1986) method for the estimation, representing the factor pre-speciﬁed
methodology. Liu and Mei and Mei and Lee employed another method, the latent
variable approach.2 This approach allows them to study the time variation of expected
excess returns on different asset classes and to address the issue of the resemblance
of asset returns by comparing the similarities among assets by their return variation
patterns.3
Employing the method used by Liu and Mei (1992), the purpose of this study is to
apply their more general asset pricing framework and estimation methodology to
obtain a better understanding of the risk characteristics involved in real estate related
assets. The investigated assets in this study extend from REITs to ‘‘real estate related
securities.’’ The term ‘‘real estate related securities’’ used here refers to assets
including both equity and mortgage REITs, the stocks of builder- and owner-
companies and mortgage-backed securities (MBSs).4
This article is organized as follows. The second section describes the data and sources.




We apply the same forecasting variables as those used by Liu and Mei (1992). These
variables are widely used in studies concentrating on stock returns.5 The variables
include the dividend yield on an equally weighted market portfolio, the level of
interest rates, the spread between the yields on long-term AAA corporate bonds and
the one-month Treasury bill rate, and the capitalization rate,6 which is a proxy for the
earnings-price ratio on a large well-diversiﬁed portfolio of real estate assets. Among
these variables, the last three have great relevance to the expected returns on real
estate related securities. The data on the ﬁrst three variables are obtained from the
Federal Reserve Bulletin and Ibbotson and Associates (1989). The cap rates are taken
from the American Council of Life Insurance Publication Investment Bulletin:
Mortgage Commitments on Multifamily and Nonresidential Properties Reported by
20 Life Insurance Companies.
The Assets
Four portfolios of real estate related securities are included in this study. The portfolios
include the Salomon Brother MBSs return index, the equity and mortgage REITs andRISK CHARACTERISTICS OF REAL ESTATE RELATED SECURITIES 281
Exhibit 1
Summary Statistics
Mean (%) Std. Dev. (%) r1 C.V.
Panel A: Dependent Variables
Excess return on value-weighted portfolio (VWR) 0.60 4.92 0.08 8.24
Excess return on government bond portfolio (Bond) 0.39 4.13 0.06 10.70
Excess return on EREITs portfolio (EREIT) 0.65 4.21 0.22 6.53
Excess return on MREITs portfolio (MREIT) 0.50 5.22 0.11 10.44
Excess return on real estate stock portfolio (RES) 0.71 7.36 0.26 10.36
Excess return on Salomon Brother Index (SBMBS) 0.32 2.68 0.21 8.33
Panel B: Forecasting Variables
Yield on one-month T-bill (TB) 8.95 3.24 0.89
Yield spread between a bond and T-bill (SP) 2.68 2.02 0.70
Dividend yield on equal-weighted portfolio (DY) 3.01 0.54 0.94
Capitalization rate on equity REITs (CAPR) 10.77 1.47 0.96
Notes: The sample period for this table is 1980.1 2 1989.3, with 110 observations. Units are
percentage per month for assets and percentage per annum for forecasting variables.
real estate stocks. The returns on REITs7 and real estate stocks are obtained from the
Center for Research in Securities Prices (CRSP) monthly stock tape.8 This study also
includes two major capital market portfolios,9 a value-weighted stock return series
and a government bond portfolio return series10 as reference assets. Both return series




Exhibit 1 provides summary statistics on the behavior of the excess returns for each
of the six asset classes as well as the forecasting variables. This exhibit reveals that
real estate stocks have a much higher mean excess return and standard deviation
relative to all other assets. In Exhibit 1, we also notice that EREITs rank second in
mean excess returns, but have the smallest coefﬁcient of variation. This means that,
for each unit of excess return, EREITs bear the lowest total risks (as measured by
standard deviation) among all assets. This is consistent with prior studies. In addition,
the returns on all assets exhibit positive ﬁrst-order autocorrelation.
Exhibit 2 reports the correlation of returns among the six asset classes. As expected,
the excess returns on EREITs are highly correlated with MREITs (r 5 .81) since both
EREITs and MREITs invest in real estate related assets. EREITs also correlated at a282 JOURNAL OF REAL ESTATE RESEARCH
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Exhibit 2
Correlations
VWR Bond EREIT MREIT RES SBMBS
VWR 1.00 0.36 0.70 0.60 0.86 0.26
Bond 1.00 0.42 0.56 0.45 0.82
EREIT 1.00 0.81 0.74 0.34
MREIT 1.00 0.65 0.49
RES 1.00 0.35
SBMBS 1.00
lesser extent with value-weighted stocks (r 5 .70) and real estate stocks (r 5 .74)
but have a low correlation with both bonds and MBSs.
MREITs have only medium correlation with both value-weighted stocks and
government bonds (.60 and .56), but are highly correlated with real estate stocks (.65).
Real estate stocks have a very high correlation with value-weighted stocks (.86),
EREITs and MREITs (.74 and .65), but low correlation with bond and MBSs.
As expected, MBSs are highly correlated with bonds and less correlated with value-
weighted stocks (.82 vs. .26) because of their similar income patterns. This suggests
that MBSs are more similar to bonds than to stocks. Even though this may be true,
as pointed out by Liu and Mei (1992), the resemblance among assets should also be
judged by ex ante returns.11
Regression Results
Exhibit 3 reports the results of regressing assets’ excess returns on a constant term
and the four forecasting variables. One of the interesting ﬁndings is that the excess
returns on real estate related securities are more predictable than the two reference
assets. In particular, approximately 16.5%, 15.6%, 18.8% and 12.1% of the variation
in monthly excess returns on EREITs, MREITs, real estate stocks and MBSs,
respectively, are accounted for by the four forecasting variables. The returns on value-
weighted stocks and government bonds are roughly 40% of the real estate related
securities. The predictability of stocks and bonds found here is consistent with
previous studies.12
What accounts for the high predictability of the three real estate related securities? A
portion of the answer lies in the fact that all the forecasting variables except the spread
variable are signiﬁcant for all the real estate securities except MREITs (for MREITs,
the spread variable is signiﬁcant while cap rate is not). For stocks and bonds, only
two of these three variables are signiﬁcant. The cap rate variable is also highly
signiﬁcant for both bonds and MBSs. It discloses that conditions in the real estate
market not only inﬂuence the returns on real estate related securities but also affect
the returns of bonds and the bond-like assets. However, the inﬂuence of the cap rateRISK CHARACTERISTICS OF REAL ESTATE RELATED SECURITIES 283
Exhibit 3
Regression of the Excess Returns on Each Asset Class at t 1 1o nt h e
Forecasting Variables at Time t
Asset Class Constant T-bill Spread DivYld CAPR R2 DW
VWR Stocks 25.06 20.88 20.18 2.07 0.71 0.099 1.90
(21.2) (23.4)** (20.6) (1.7)** (1.2)
Govt. Bonds 0.12 0.26 0.27 3.56 21.28 0.077 1.79
(,0.1) (1.2) (1.1) (3.4)** (22.5)**
Equity REITs 29.48 20.89 20.18 2.26 1.08 0.165 1.79
(22.6) (24.2)** (20.7) (2.2)** (2.2)**
Mortgage REITs 212.82 20.62 0.42 4.11 0.47 0.156 1.99
(22.8) (22.3)** (1.4)* (3.3)** (0.8)
Real Estate Stocks 218.10 21.24 0.28 5.31 1.26 0.188 1.63
(22.9) (23.6)** (0.7) (3.1)** (1.5)*
SBMBSs 20.95 0.19 0.17 2.73 20.87 0.121 1.59
(20.4) (1.4)* (1.1) (4.2)** (22.7)**
Note: Model: Asseti,t11 5 Constant 1 b1T-billt 1 b2Spreadt 1 b3DivYldt 1 b4CAPRt 1 t-Statistics ˜ « . i
are parentheses. The T-bill and the DivYld are not lagged in the model.
*10% signiﬁcance.
**5% signiﬁcance.
variable on the returns of the bond-like assets and other real estate related securities
are opposite: a negative sign for the bond-like assets and a positive sign for the other
securities. Since cap rate usually decreases when the economy is booming, which is
usually accompanied by a higher interest rate, the bonds have a higher interest rate
risk. Therefore, there will be an increase in the risk premiums of bonds. Regarding
the positive sign for the other real estate related securities, the rise of cap rate implies
an increase in the expected return in the underlying real estate market. Thus, the risk
premiums of real estate related securities will increase. In addition, the coefﬁcients
on the cap rate for EREITs and real estate stocks are very similar (1.08 vs. 1.26).13
The dividend yield variable is signiﬁcant for all assets with positive sensitivity. As
suggested by prior studies, the major movements in the dividend yield series are
related to long-term business conditions. The positive relationship is expected.
As expected, the T-bill variable is signiﬁcant for all stock assets except bonds.14 The
nature of this relationship is negative (except MBSs) suggesting that stocks and real
estate securities exhibit ‘‘perverse’’ inﬂation behavior.15
In summary, the evidence in Exhibit 3 suggests that real estate related securities are
quite different in nature. MBSs are similar to bonds. Real estate stocks and EREITs
resemble stocks though they do not have the same signiﬁcant forecasting variables as
stocks do. The cap rate is not a signiﬁcant forecasting variables for stocks. This
indicates that these two real estate securities still different from stocks in natures.284 JOURNAL OF REAL ESTATE RESEARCH
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Exhibit 4
Excess Returns on MBSs and its Conditional Risk Premiums—
2/1980–3/1989
Exhibit 5
Conditional Risk Premiums on VWR and EREITs—2/1980–3/1989
MREITs also resemble stocks in that they share two common forecasting variables.
MREITs also have an extra signiﬁcant variable—the spread variable. This shows that
the MREITs have additional elements other than the stock in nature.
Exhibit 4 presents a visual impression of the results in Exhibit 3. Using MBSs as an
example, Exhibit 4 plots the actual excess returns on asset and the conditional (˜ r ) i,t11
expected excess return using a symbol line and a solid line, respectively. [E(˜ r )] ti ,t11
Exhibit 4 shows that the expected excess returns do vary over time. However, even
though the volatility of the actual security returns is changing over time, the variation
in the conditional risk premium does not appear to be ﬂuctuating over time.RISK CHARACTERISTICS OF REAL ESTATE RELATED SECURITIES 285
Exhibit 6
Conditional Risk Premiums on G-Bond and MBSs—2/1980–3/1989
Exhibit 7
Estimation of the Latent Variable Model with the Rank Restriction Imposed
bi1 Std. Dev. bi2 Std. Dev.
Panel A: The number of systematic factors in the economy equals one (k 5 1)
Excess return on value-weighted portfolio (VWR) 1.00* —
Excess return on government bond portfolio (Bond) 0.33 0.19
Excess return on EREITs portfolio (EREIT) 0.98 0.12
Excess return on MREITs portfolio (MREIT) 1.22 0.18
Excess return on real estate stock portfolio (RES) 1.83 0.17
Excess return on Salomon Brother Index (SBMBS) 0.20 0.13
Panel B: The number of systematic factors in the economy equals two (k 5 2)
VWR 1.00* 0.00*
G-Bond 0.00* 1.00*
EREIT 1.05 0.14 0.12 0.19
MREIT 1.14 0.22 0.69 0.28
Real estate stocks 1.84 0.22 0.62 0.30
SBMBS 20.01 0.07 0.75 0.09
Notes: The sample periods for this table are 1980.1–1989.3, with 110 observations. The standard
error reported here has been corrected for heteroskedasticity using general method of moments
of Hansen (1982). The Beta coefﬁcients are estimated. In Panel A: x2-Statistics of the rank restriction
5 24.13 (df 5 20) and the signiﬁcance level is p 5 .237. In Panel B: x2-Statistics of the rank
restriction 5 11.24 (df 5 12) and the signiﬁcance level is p 5 .509.
Latent variable model: Et 5 bik[ ukpXpt] 5 aitpXpt. kL L [˜ r ] oo o i,t11 k51 p51 p51
Rank restriction: aip 5 bikukp. k ok51
*Numbers are normalized to be one or zero.286 JOURNAL OF REAL ESTATE RESEARCH
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Exhibit 8
Restricted and Unrestricted Conditional Risk Premiums on Different Assets
Exhibits 5 and 6 show the co-movements of the expected excess returns between
individual assets and the two reference assets (only EREITs and MBSs are shown).
An inspection of these ﬁgures reveals that the conditional risk premiums for value-
weighted stocks, EREITs, MREITs and real estate stocks appear to move in tandem,
and MBSs and bonds seem to move together.
In Exhibit 7, we report our estimates of the restricted version of the model shown in
Exhibit 3. In Panel A, we estimate the regression system under the assumption that
there is only one ‘‘priced’’ systematic factor, in the economy (k 5 1). With beta ˜ ƒ, 1,t11RISK CHARACTERISTICS OF REAL ESTATE RELATED SECURITIES 287
Exhibit 9
Restricted and Unrestricted Conditional Risk premiums on MBSs—k 5 2
of value-weighted stocks being normalized to 1, we observe that the betas for real
estate stocks and MREITs are higher than that of the value-weighted stocks (1.22 and
1.83) and the beta for EREITs is very close to that of value-weighted stocks (0.98).
Not surprisingly, bonds and MBSs have the lowest betas of all asset classes. The chi-
square test in Exhibit 7 indicates that a one-factor model is not rejected by the data
at a 5% signiﬁcance level.
Exhibit 8 gives a visual presentation of the results reported in Panel A of Exhibit 7.
The exhibit plots the unrestricted and restricted ﬁtted values of for equity [E(˜ r )] ti ,t11
REITs and MBSs as examples. We ﬁnd that, except MBSs, the expected excess returns
estimated under the rank restriction closely resemble those estimated without the
restriction. In addition, the ‘‘single factor’’latent-variable model provides a fairly good
ﬁt of the data except for MBSs. This implies that there may be another important
factor.
This study also estimates a two-factor model by assuming k 5 2 (Panel B). For the
two-factor model, the bond portfolio is also normalized to have a beta of one. Under
such normalization, real estate stocks show more sensitivity than EREITs and MREITs
(1.84 versus. 1.05 and 1.14) to the pervasive forces that affect value-weighted stocks,
while MBSs show no sensitivity to the market factor (20.01). In addition, MREITs,
real estate stocks and MBSs are considerably sensitive to the bond factor, while
EREITs are not as sensitive (0.12). This implies that EREITs are less similar to bonds
than the other assets. The rank restriction test shows that the two-factor model is not
rejected by data. Exhibit 9 shows that MBSs have a lot improvement in the ﬁt of the
data. The signiﬁcant improvement in the ﬁtness of the MBSs’ data after the bond
factor is incorporated into the model indicates that the MBSs are a bond-like asset
rather than a stock-like asset.288 JOURNAL OF REAL ESTATE RESEARCH
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Conclusion
In this study, we analyze the predictability of expected returns on various real estate
related securities using a multi-factor model allowing time varying risk premiums. In
this process, the hybrid nature of various real estate related securities is also examined.
There are ﬁve major ﬁndings. First, expected excess returns of real estate related
securities are more predictable than expected excess returns of value-weighted stocks
and bonds. Second, right market timing is important to investors since evidences show
that the risk premiums of real estate related securities vary substantially over time.
Third, real estate market conditions have signiﬁcant inﬂuence over bonds and MBSs.
Fourth, MBSs are more similar to bonds than mortgage REITs. The returns on
mortgage REITs resemble both stocks and bonds. Finally, real estate stocks have a
very high sensitivity toward stock market portfolio. This indication suggests that real
estate stocks are not good instruments to help diversify stock market risk.
Notes
1 On October 27, 1997, the Dow Jones industrial average fell 554.26 points, the biggest drop
ever.
2 In a k factor multi-factor pricing framework, if we let lmt denote the risk premium of factor
m at time t, then Ross (1976) has shown that the conditional expected risk premium is a linear
function of factor risk premiums, with the coefﬁcients equal to the beta of each factor. That is,
the following equation holds:
k
E[˜ r ] 5 bl, (1) O ti ,t11 ik kt
k51
If there are L forecasting variables, say X1, X2,...XL, and each lkt can be expressed as follows:
L
l 5 u Xk 5 1...k, (2) O kt kp pt
p51
where ukp is the coefﬁcient for observable variable Xpt (where p 5 1 ... L ), and lk is a linear
function of observable variables Xpt. Substituting Equation (2) into Equation (1), we get
kL L
Et[˜ r ] 5 bu X 5 a X . (3) OO O FG i,t11 ik kp pt ip pt
k51 p51 p51
Equations (1) and (3) combined are called a multi-factor ‘‘latent-variable’’ model. The model
implies that expected excess returns are time varying and can be predicted by the forecasting
variables in the information set. From Equations (2) and (3), we can see that the model puts
some restrictions on the coefﬁcients of Equation (3), which is
k
a 5 bu. (4) O ip ik kp
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Here, bik and ukp are free parameters. For more details on this model, see Hansen and Hodrick
(1983), Gibbons and Ferson (1985), Campbell (1987), Ferson (1989, 1990), Ferson and Harvey
(1990), Liu and Mei (1992) and Mei and Lee (1994).
3 The methodology has several distinctive advantages. See Liu and Mei (1992) for the details.
4 One of the above assets worth mentioning is the mortgage-backed security. Mortgage-backed
securities are now wildly held by ﬁnancial institutions and market size amounts to approximately
$1.4 trillion as of 1996 (Hu, 1997).
5 See Campbell (1987), Fama and French (1989), Keim and Stambaugh (1986), Ferson and
Harvey (1989), Liu and Mei (1992) and Mei and Lee (1994).
6 All these studies include a dummy variable. Since in the early stage of this study, the dummy
variable was found not signiﬁcant in predicting expected returns on assets within the study
period, we only present the results without the dummy variable.
7 A REIT is deemed to be an equity REIT if it is listed as such on at least two of the following
three sources: (1) the REIT Source Book published by the National Association of Real Estate
Investment Trusts, Inc.; (2) The Realty Stock Review published by Audit Investments; and (3)
Moody’s Bank and Finance Manual, Volume 2.
8 They are equally-weighted return series of all available securities in that asset category on the
CRSP from January 1980 to March 1989. All securities in each asset category are included to
avoid the problem of survivorship bias.
9 There are two reasons to include the two portfolios: (1) as the benchmarks of the relative
behavior of returns on real estate related securities; and (2) as proxies of market and interest
rate factors in a multi-factor latent variable model.
10 The value-weighted stock index composed of all New York Stock Exchange and American
Stock Exchange stocks. The government bond return series is the return on a portfolio of
Treasury bonds with an average maturity of twenty years and without call provisions or special
tax beneﬁts.
11 Liu and Mei (1992) pointed out that ‘‘although it is tempting here to conclude from the
correlation matrix that EREITs are much closer to stocks than to bonds, a closer look at the
return generating process reveals that the correlation between two types of assets come from
two sources, the co-movement of expected returns and the co-movement of unexpected returns.
In general, it is possible for two assets to have high correlation but with neither their expected
excess returns nor their unexpected excess returns moving together. Only under the null
hypothesis, where the expected returns are restricted by Equation (1), do high correlation imply
that the two parts move together across the two assets.’’
12 Such as Harvey (1989), Liu and Mei (1992) and Mei and Lee (1994).
13 Except government bonds, the coefﬁcients of this study are very close to those of Liu and
Mei’s (0.71 vs. 0.70 for stocks and 1.08 vs. 1.12 for equity REITs). Although the absolute
value of the coefﬁcient of government bonds is different between this study and Liu and Mei’s
(21.28 vs. 20.41), the signs of them are the same. The difference in the value of coefﬁcient
may be due to the difference in study period (Liu and Mei’s: January 1972–April 1989; this
study: January 1980–March 1989).
14 This is consistent with the studies of Fama and Schwert (1977) and Campbell (1987).
15 This ﬁnding supports the results of Chan, Hendershott and Sanders (1990) and Liu and Mei
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